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Rev 0.0

aralex

03/10/17

Initial; Reuse of AR1810 in LGA171 package Framebuffer demo headboard design

aralex

03/27117

Updated the XGS12M symbol from MDB
-Deleted C82 from 3.3V supply

-Added jumpers P5 and P6 for power supplies
-Added P7, P8, C82 and C100 to ATEST pins
-Deleted C18-20; C52-54; C35 extra caps

aralex

03/28/17

-Added header circuits for DSPARE pins and TRIGGER 1 & 2 pins
-Added Test points for MONITOR pins
-Added two caps each for the booster supplies

aralex

04/04/17

-Updated text near U10 to indicate maximum current

- Deleted Trigger header P2

- Added JP9 to VAA-PIX

- connected MONITOR[0:2] pins to Demo connector P1

- changed P25 header text: default setting is now 4 wire I/F
- Y1 supply changed to 1.8V

- R70 made as DNP

- changed P11 to a two pin header

- updated block diagram

aralex

04/20/17

- retained the C82 to +3.3V _Bulk cap which was deleted earlier

- C139 now added to ATEST_BOT

- swapped ZTP2 and ZTP3 to keep the layout same as the AR1810 Demo board

- rearranged ref des of some caps connected to the booster supply pins of the sensor to maintain same layout
- changed lens mount to new cmount

aralex

04/21/17

- retained the Trigger header P2

- Deleted Test points TP3-5; Added Monitor header P27
- Added net names to Booster supply signals

- mirrored P3 to ease layout

Rev 0.1

aralex

04/25/17

- Changed the 4.7uF caps to 0603 size from 0805. (C71, C75, C77, C 133, C135, C140, C142, C145)

Rev 0.2

aralex

04/28/17

- Made C133, C135 and C107 as DNP

aralex

05/02/17

- Added net names to VREF_T and VREF_B

aralex

08/23/17

- Changed default position of P6 to 2-3 as per Gerd's advice

aralex

11/10117

Changed default Jumper settings as per Raf's feedback
P3: 1-2 (Default); P15: 2-3 (Default) ; No electrical change

Rev 0.3

aralex

11/16/17

Flipped the conn P3 to make it look similar to the other 3 pin headers. swapped the nets on pins 1 and 3.
No electrical change

Rev 1.0

aralex

05/04/18

05/09/18

Modifications to the XGS12M Symbol to comply with the latest datasheet
- Deleted ATEST(P7, P8, C139, C100); Vref(TP1, TP2); TEST(P3, R16); DSPARE(P12, P13, P15, R12, R14,
R6) ; VPP (P11, C107); R1 connections as per new symbol following latest datasheet
- S_TRIGGERO net name changed to TRIGGER_INT
- TRIGGER2 net name changed to TRIGGER_INT; TRIGGER1 net deleted
- P2 connection changed; P7 and R7 added for TRIGGER_RD net
Changed the 0.4V regulator to ON semiconductor part
Deleted the net alias HB_MCLK from P1.111(Duplicate)
C130, R37 deleted from FWSI circuit as per review feedback
Removed DNP from C134; made C135 as DNP; C152 is deleted

aralex

05/11/18

Deleted bulk caps C38, C58, C87, C88, C89, C94, C96, C101, C104, C105 as per Jeff's review. Moved C56 to VDDIO

Rev 1.1

aralex

aralex

05/18/18
05/21/18

Changed Ref des of R4 to R72, P7 to P28 and P3 to P27. No electrical change
Changed Ref des of R6 to R63. No electrical change
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Block Diagram

120-Pin FrameBuffer Demo3 Connector
QTH-060-01-L-D-A-RT1

0.4v
Reg

HiSPI_CLK_P/N(5:0)

HiSPI_DATA(23:0)_P/N
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o B op b B o S ]
A ; ;
HB_MCLK g 55 o 4]
Clock s o1k oy e S
Select o S
Headers %}
osc g
(32.4MHz) o
HB_DIO_RESET_L
S_RST_L

RESET (240ms)

CONTROL SIGNALS

TRIGGER

DEMO_12C

SENSOR_I2C

EEPROM 64kbit
0xA8 (default)

4 WIRE INTERFACE
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1

<
S
S

ct
10uF T

10uF

TR

u1B
VDD-SLVS
cs
3 VARO [Grg
Fie| VDD_SLVSO VAAT g1
5] VDD_SLVS1 VAA2 g
J1e| VDD_SLVS2 VAA3 g1
t———Wa| VDD_SLVS3 VAAY g1
{ W3] (o ¢
ESRBEE oo i Fee
-, - SENSOR vaaz [-NIE
oD XGS12M VAAS
VAAY
c 3
VDD_I00 VAATO
C: | 4 47 71
©i+] VDD_I01 VAATT e
VDD_I02 VAAT2
P}T VDD 103 100nF || C72
VDD_I04
- VAA_PIX_BSTO AIE_J|C1a0
oo VAA_PIX_BST1 1000F || Gtat |
VAA_PIX0
272 vooo VAA_PIX1 e
VDD1 VAA_PIX2
=a i 1000F || C76
VDD3
T
£75] VOD4 VAA_RDO A0E_|cis2
VDDS5 VAA_RD1
5 vooe VAA_RD2 1000 | | G143 ?
Voos VAA_RD3 47uF_||Cta5
]
VDD9 VTX0_HI
2 vobio VTX0_HI0 o1 —Txe 'H‘DG"F Clat ?
VDD11 VTX1_HLO [FRig——VRESPDHT
s 2 e i
)l RS_HT
VRS HI0 2 —
Pg VX1 LO2 2F_|[Clds
VRESPD Lot o [ P8 TIEID LT i H
vea Lo1 o |-B WGOLE'[;‘ 100nF }0147
' LOT_0 IR A
B e | Laae
- - T
VPSUB_LO 0 —
LD 100nF | | C74
VDD-PLL
T
cio VRESFD_LO1 0 [is % Qi
VDD_PLL VRESFD_L02.0 1000F || C149 |
T
VSG_HLO 22uF | [ce9
XGS12M_DEMO_LGA171 1000F || €70 ¢
220F_||C100
1000F | | C110 |
uic 220F [[ctt
AL GNpo GND14 100 || 0125 !
A1, Bt ut, vt
A2.B2 Uz, v2
c3 DIGITAL IMAGE
GND1 ENSOR GND15, C133  DNP
C3, D3 XGS12M T3,R3 VRESFD_LO1
C4,D4 T4, R4 c1a
c7
GND2
Ciz VRESFD_LO2
‘Fa| GND3 GND16 S
GND4 GND17
7
151 Gos GND18 c13e
G167 GND6 GND19 .
o] GND7 GND20
Jr5| GND8 GND21 or8
3| GND9 GND22
Rig| GND10 GND23
GND11
C16
GND12 GND24
C15,D15 R15,T15
C16,D16 R16.T16
A8 Ghpis GND25
A17,B17
. 17, vi7
A18,B18 18, Vg

XGS12M_DEMO_LGA171

6

TRIGGER_INT

TRIGGER_INT_DEMO )

Open (default)

TRIGGER_RD

6  TRIGGER RD_DEMO )

TRIGGER_INT

HDR3-1x3-P HDR3-1x3-P
R2

47K Open (default)

R72
47K

XGS12M_DEMO_LGA171

P27
HDR3-1x3-P

Open (default)

+3V3 +3V3 45
+VDDIO_LS AVDDIOLS 456
M VDD VoD 4
VDD-PLL VDDPLL 4
VDDIO voDIlo 4
VAA VA 4
VAAPIX VAAPIX 4
@f'sws VP!'DIO VDD-SLVS VDDSLVS 4
c56
cet | ,co5 co7 | co2 | ce3 | ce4 | co5 | cee | ca7 c3 | c31 | cs2 | cs | ca4
+ + + + +
T ouF T100F T touF | 100nF| 100nF|  100nF|  100nF ] 100nF [ 100nF “TouF | 1000 [ 1000F | 100nF | 1000F T 10uF
= =
VDD-PLL
C28 C29
+ l
@ 100nF
ZTP1 | o [ZTP3 | o fTP2 | o ETP4 | o
Note for layout: - Place these testpads B o £ o £ o
0 0 0 0
near the framebuffer Demo3 I/F N N N N
zPe | of zTP10| o connector at the top side of PCB) 2 Oz Clg Clig
z i Bl OE| |DE | |Dp
I N = = = =
<l 2 1A
5 = -] -] -]
B =
7] 7
1] &
= =
HB_SER_TX0_DATA0_P
DIGITAL IMAGE HB_SER_TX0_DATA0_N
SENSOR HB_SER_TX0_DATA2 P
XGS12M HB_SER_TX0_DATA2_ N
R23 i HB_SER_TX1_DATA4 P
HB_SER TX0_CLK0 P C—P22 i P HB_SER_TX1_DATA4 N
HBSER TX0 CLKON  SS—Ret T N HB_SER_TX1_DATAG6 P
HB_SER TX1 CLKi P <C—Ra2 E P HB_SER_TX1_DATA6_N
HB_SER_TX1_CLK1 N —Re7 I7 N
HB_SER_TX2_CLK2 P o8 Ji P HB_SER_TX0_DATA1_P 6
HB SER TX2 CLke N SS—poe J N HB_SER TX0 DATATN 6
HB_SER TX3 CLK3 P C—PEd 5 P HB SER_TX0 DATA3 P 6
HB SER TX3 CLKa N C—R2 W N HB_SER_TX0 DATASN 6
HB_SER_TX4 CLK4 P —Ra2 W3 P HB_SER_TX1_DATAS_P 6
HB_SER_TX4_CLK4 N R W5 N HB_SER_TX1_DATAS_N 6
HB_SER TX5 CLK5 P <C—pa2 Mo P HB_SER TXI_DATA7P 6
HB_SER_TX5_CLK5 N N HB_SER_TXI_DATATN 6
LVDDIO_LS HB_SER_TX2_DATA8 P 6
= HB_SER_TX2_DATA8 N 6
HB_SER_TX2 DATAI0.P 6
HB_SER_TX2 DATAION 6
Res HB_SER_TX3 DATA1ZP 6
HB_SER_TX3 DATA12 N 6
100K HB_SER_TX3_DATA14_P 6
HB_SER_TX3 DATA14 N 6
o HB_SER_TX2 DATAO P 6
6 SCS Fo¥ CS N HB_SER_TX2_DATA9_N 6
6 S_SCL. Dl SCLK HB_SER_TX2_DATA11_P 6
Headers 6  SSDA SDATA HB_SER_TX2 DATATTN 6
D9 HB_SER_TX3 DATAI3 P 6
5 SOLK D)——— " PEXTOLK HB_SER_TX3 DATAIZN 6
HB_SER_TX3_DATA15_P 6
P25: 4-WIRE SELECTION /12C HB_SER_TX3_DATA15_N 6
Open (default) - 4-WIRE D10 1
Close - 12C 36  FWSIEN D>———""% FWSI EN DATA_16_P [T HB_SER_TX4_DATA16_P 6
s DATA 16 N [ HB_SER_TX4 DATAIE N 6
5 SRSTL »>———¥ RESET_N DATA 18 P 7 HB_SER_TX4 DATA18 P 6
DATA 18N |-y HB_SER_TX4_DATA18_N 6
TRIGGER_INT Fi1 DATA 20 P [y HB_SER_TX5_DATA20 P 6
+VDDIO_LS = TRIGGER_INT DATA 20 N [ HB_SER_TX5 DATA20N 6
- TRIGGER RD e DATA 22 P [Nis HB_SER_TX5 DATA22 P 6
TRIGGER_RD DATA 22 N HB_SER_TX5_DATA22_N 6
- P4 DATA 17 P HE———% HBSER X4 DATAIZP 6
| Ypr5| RES_NCO DATA 17 N ¢ HB_SER_TX4 DATAI7N 6
0K %2+ RES_NC1 DATA19.P 5 HB SER TX4 DATA19 P 6
FWSI_EN DATA 19N -g————00 HB SER_TX4 DATAION 6
P25 Di2 DATA 21 P f7——02 HB SER TX5 DATA21 P 6
FWSL_EN F10 | RES_GNDO DATA 21N g HB_SER_TX5 DATA2I N 6
= t—— g RES_GND1 DATA 23 P [0 HBSER TX5 DATAZZ P 6
t——Go | RES_GND2 DATA 23 N [~ >————)) HB SER TX5 DATA23 N 6
t— 10| RES_GND3
RES_GND4
SIH Res GNDs spataouT [[EICSDATAB22A A0 % soataour 6
73| RES_GND6 8
= RES_GND7 MONITORO —pg—————9——02 MONITOR0 6
B MONITORT (57 MONITORT 6
MONITOR2 MONITOR2 6
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Debug Headers: Cut away the shorted trace
and mount header for power debugging

VDD 1.2V SUPPLY

+1V2_HB VDD

DNi

JPT
JMPR-2PIN_SHORTED

VDD-PLL 2.8V SUPPLY

+2V8_VDDIO_HB

VDD-PLL
+2V8_VDD_PLL Urvvxw 1.4A —‘7
of - L
ce1 —L+
DNi 10uF
JP3
JMPR-2PIN_SHORTED 1

VAA 2.8V SUPPLY

+2V8 VAA_HB VAA
o -
Ces —Lt
DNI 10uF
JPT
JMPR-2PIN_SHORTED

VDDIO 1.8V / 2.8V SUPPLY

JMPR-2PIN_SHORTED

JIMPR-2PIN_SHORTED
vDDIO DNP

DN +VDDIO_LS
JPS

—

132
10uF

P5
PS5 HDR3-1x3-P

%—3 (Default)

> 2.8V operation
> .8V operation

Tripod Mount Socket Lens Mount

MP1

ADAPTER

o1 o2 D3 Ground Testpoints Mounting Holes
1 1 1 6 7 MH1 MH2
TSTRT-5016 TSTPT-5016 1 1
wrar  wrce (K FIDUCIAL ~ FIDUCIAL  FIDUCIAL © ©
TRIPOD-ADPTR 2 b 200RD125P 200RD125P
[Fitle
FD4 FDS FD6 MHa MH4
1 1 1 1 1
CSLGATS5-1.0-RCS-ON1 FB-CMNT 3755375 © © Bze
FIDUCIAL ~ FIDUCIAL  FIDUCIAL = = = 200RD125P = 200RD125P c
Seript executed
5 T 3 T z

ower

PERIPHERAL 5.0V SUPPLY

+5V0_HB 450

DNI

JP2
JMPR-2PIN_SHORTED

+5V0_HB 45V HB 6
+3V3_HB +V3HB 6
+2V8_VAA HB +2V8 VAAHB 6
+2V8_VDDIO_HB +2V8 VDDIOHB 6
/8_HB VB HB 56
+1V2_HB +V2HB 6
+3V3 435
+VDDIO_LS +VDDIOLS 356

VDD voD 3
VDD-PLL VDD-PLL 3

VDDIO VDDIO
VAA VAA 3
VAA-PIX VAA-PIX

vDD-SLVS VDD-SLVS

PERIPHERAL 3.3V SUPPLY

+3V3 HB +3V3
ce2 Lt
DN 10uF
JPa
JIMPR-2PIN_SHORTED

VDDSLVSPHY 0.4V SUPPLY

+2V8_VDDIO_HB

NCP135BMT040TBG
L our -
[ of
G P T on
77‘%11?,3; B g ano |2
&

JPE
JMPR-2PIN_SHORTED

5V LED

3

3

+5V0
m
O
o R3
560
o
RS
oo I
[Sikel S
A
n
o
g -
g o P4
St HDR2-1x2:P
o
VDD-SLVS_0V4 Qo
D1
” GRN
X

VDD-SLVS 1.2V / 0.4V SUPPLY

+1V2_HB VDD-SLVS VDD-SLVS_0v4

P6
HDR3-1x3-P
Default: Jumper 2-3

VAAPIX 3.0V SUPPLY

500mA

JMPR-2PIN_SHORTED VAA-PIX

c80
10uF°

RS NCP1117: 1A (max)
49.9

3
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Clock and Reset B Bk

CLOCK CIRCUIT

+VDDIO_LS

+1V8_HB

P14
HDR3-1x3-P

1-2 - On board Clock (default)
2-3 - Framebuffer Demo Clock co2 S CLK
T ™8
3 CLKOSC Rg 33 CLKGEN
CLK OUT 2 4 R9 33 3 solk

A Y

Silkscreen the
clock frequency

+VDDIO_LS

32.40MHz = X——|NC GND
Layout: SN74LVC1G17-Q1 H
6  CK_HB_MCLK »

™9
FB_CLK
6 ckHe MoK FB <K s R10 33 4], N
GND NC [—X
SN74LVCIGI7-Q1
c
e
+VDDIO_LS .
HB_RST L
6  HB_DIO_RESET L D>——r e
7] Us
SN74AUP1G08-Q1
u7
Al 1 4
C99 SW1 4 ’%‘ B st ) - .
100nF VDD RESET 5 oo —
1 2 WMRSWL 3] __ e
o O VR GND FhT |
PB-SPST (240ms) |
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+5V0_HB +5VOHB 4
+3V3 HB «V3aHB 4
+28_VAA HB «2V8 VAAHB 4
+2V8_VDDIO_HB +2V8 VODIO HB 4
+1V8_H VB HB 45
+1V2_HB V2 HB 4
+3V3 +3V3 45
+VDDIO_LS +VDDIOLS 34,
P1
3 HB_SER_TX0_DATA0_P DAT, E 2 é Load g E HB_SER_TX2_DATA8 P 3
3 HB_SER_TX0 DATAON — 2 —_— HB_SER TX2 DATA8 N 3
3 HB_SER TX0 DATA2 P DATA_1_P z DATA_9 P HB_SER TX2 DATA10_P 3
3 HB_SER_TX0_DATA2 N § DATA_LN f DATA_9_N é HB_SER_TX2_DATA10_N 3
3 HB_SER_TX1_DATA4 P 2 R HB_SER_TX3 DATA12 P 3
3 HB_SERTX1_DATA4N 2 il HB_SER_TX3 DATAI2ZN 3
DATA_3 P 9 DATA_11_P
3 HB_SER_TX1_DATA6_P = — HB_SER_TX3_DATA14_P 3
3 HB_SER TX1_DATA6 N § DATA_3N 1 22 DATA_LLN é HB_SER TX3 DATA14 N 3
3 24
3 HB.SER TXI_CLKI P : z HB SER TX2.CLK2 P 3
3 HBSERTX1_CLKI_N HB_SER TX2 CLKZN 3
9 30
3 HB_SER_TX0_ CLK0 P 1 2 HB_SER TX3 CLK3 P 3
3 HBSER_TX0_CLKO_N HB_SER TX3 CLKAN 3
DATA ‘436 5
3 HB_SER TX0 DATA1 P DATA_4_P DATA_12.P HB_SER TX2 DATA9 P 3
3 HB_SER_TX0_DATAT N DATA_IN DATA_12N HB_SER_TX2_DATA9_N 3
3 HBSER TX0 DATA3 P et 2 AT HB SER TX2 DATAT1 P 3
3 HB_SER_TX0_DATA3 N ATR > ALR S HB_SER TX2 DATA11_N 3
3 HB_SER_TX1_DATAS5 P DA, 2 2 9 DATA_14.P HB_SER_TX3_DATA13_P 3
I2C / 4-WIRE DEBUG HEADER 3 HBSER TXi DATAS N ali b 1 Lok 10 HB_SER TX3 DATA13 N 3
3 HBSER TXI_DATA7 P DAt HB SER TX3 DATAI5 P 3
P23 3 HB_SERTX1_DATA7 N ATH 7.} 2 HB_SER_TX3 DATA15_N 3
Jumper 1-2, 3-4, 5-6 & 7-8(default) - 4-WIRE Enabled MOS! 1 P2 MOSL DCLK TP14 1 ~DCLK
Jumper 1-2, 3-4 & 7-9 - I2C Enabled MISO 1 TP13 MISO 3 SSN TF15 1 SSN
Open All & Connect to external debugger - Test purpose 5
3 HB_SER TX4 DATA16 P DATA_16 P 7 DATA_20_P HB_SER TX4 DATA17 P 3
3 HB_SER_TX4 DATA16 N § DATA_L6.N f 5 DATA_20.N é HB_SER_TX4 DATA17 N 3
3 HB_SER_TX4 DATA18 P ; e z T é HB_SER_TX4 DATA19.P 3
VDDIO_LS VDDIO_LS 3 HBSER TX4_DATA18 N B . HB_SER_TX4 DATAIS N 3
DATA_18_P 8 DATA_22 P
3 HB_SER_TX5_DATA20_P E TA 27 HB_SER_TX5_DATA21_P 3
3 HB SER TX5 DATA20 N § DATA_18.N 82 DATA 22N é HB_SER TX5 DATA21 N 3
3 84 N
. 3 HB SER TX5 DATAZ22 P et 2 & Lot HB_SER TX5 DATA23 P 3
46 3 HBSER TX5 DATA22 N ATH 19,1 ATA 23, HB_SER_TX5_DATA23 N 3
0 9 90 ~ +VDDIO_LS
DNP 3 HB_SER TX4 CLK4 N g é gf A é HB_SER_TX5 CLK5 P 3
3 HBSER_TX4_CLK4_P i 2 2 = HB_SERTX5 CLKS N 3 2V8_VDDIO_HB
DEMO_SDA 7 %8 VDDIO_SENSE_R15 0
g 2723@ DEMO T 9 100
X T
3~ SDATAOUT 1 i }né :gf P>TRIGGER_RD_DEMO 3
3 scs 1 TSUT 105 1062
3 FWSLEN 107 (98 5
0 RI7. 109
vz e 0 CKHBMOLK 7 > TRIGGER INT DEMO _ 3
5 CK_HB_MCLK_FB > 3 MONITORO 3 1
+5VQ HB T 5  HBDIO RESET L &L 2 MONITOR1 3 +1Vg HB
MONITOR2 3 +2V8_VAQ HB
7 I
9 120
121
123
125
127
129
HDR120-2460-P (QTH)
+5V0_HB +3V3 HB +VDDIO_LS +2V8_VAA_HB +1V8_HB +1V2_HB +2V8_VDDIO_HB
citg, ctig 120 cra1 cr22 c123 cr24
cri—lt ¢ ciiatt  crs: c116 [ + + +
10uF 100nF 10uF 100nF 100nF 10uF’ 100nF 10uF 100nF |DUFT 100nF 10uF 100nF
L L —|’: L = = =
+VDDIO_LS
Jumper 1-2 & 3-4 (default) - I2C EEPROM Enabled
Open All - I2C EEPROM Disabled
HEADBOARD EEPROM U008z VD10 5= 550" )
VDDIO_LS 400KHz: VDD-IO >= 2.5V e A
T 100KHz: VDD-IO < 2.5V DNP DNP
j_c P9
DEMO_SCL
c129 £Lci2s 4
R49 R50S R51 100nF 10uF +VDDIO_LS
100K 10K< 10K HDR4-2x2-P
EPPROM Address Switch Settings(P10):
ui7 = A2 = HIGH, Al = LOW, A0 = LOW; Address => 0xA8
F— (default)
1 2 EE_CLK 6 8
3 I EE_SDT 578 vee *1 s 103 R18< R19 R20' A2 = HIGH, Al = HIGH, A0 = LOW; Address => 0xAC
5 6 ol2 R70 DEMO_DOUT T o0 100nF ui2 10K< 10K< 10K A2 = LOW, Al = HIGH, A0 = LOW; Address => 0xA4
— EECSL s onp veo  soLde A2 = LOW, Al = LOW, AO = LOW; Address => O0xAO
’—7' w SDA
Open All (default) - HOLD vss . 2o b 0
EEPROM Disabled Rs2 Rss  MOSMOTR vss Al o
Jumper 1-2, 3-4 & 5-6 - 0 0 A2 [
EEPROM Enabled WP f
DNP DNP 24ARGA TSN
HDR&-2:2-P
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